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Abstract 

Electroantennograms (EAGs) were recorded from unmated, laboratory-reared, male and female oriental fruit 
flies, Dacus dorsalis, in response to a range of between C~ and Cl2 carbon chain-length saturated and unatu- 
rated aliphatic alcohols and aldehydes, most all of which are known host-plant volatiles. Only two of the 35 
compounds tested elicited significantly larger EAGs from female than male antennae. For the two functional- 
group series tested, aldehydes elicited responses greater than or equal to the responses to the alcohols. In general, 
the unsaturated alcohols did not elicit responses significantly different from the saturated alcohols. However, 
the unsaturated aldehydes, (E)-2-hexenal and 10-undecenal, elicited larger amplitude EAGs than their saturated 
analogs. EAGs were significantly greater for a particular carbon chain-length, with responsiveness to primary 
alcohols peaking at C 6 and aldehydes peaking at C7. The (E)-2- monoenic alcohols peaked at C6, while the 
(E)-3-alcohols plateaued between C 5 and C s. The greatest EAG responses of all compounds tested were elicit- 
ed by the saturated and unsaturated C6 alcohols and aldehydes which are constituents of the "general green- 
leaf volatile complex" that emanates from most plants. The potential adapative benefit of selective sensitivity 
to green-leaf volatiles is discussed in regards to foraging behaviors of oriental fruit flies. 

Introduction 

The chemoreception of host-plants is fundamental 
to the biology of phytophagous insects (Dethier, 
1982; Schoonhoven, 1968, 1981), though present 
knowledge is limited as to the specific volatile chemi- 
cal constituents which contribute to the olfactory as- 
pect of host-plant recognition (Finch, 1980; Visser, 
1986). The odor of a plant is typically composed of 
tens to nearly hundreds of components, many rela- 
tively unique though others extremely common (see 
Van Straten & Maarse, 1983, for fruit and vegetable 
volatiles and Visser et al., 1979, for leaf volatiles). 

The most frequently identified class of plant vola- 
tiles is the ubiquitous "general green-leaf volatile 
complex", (G.L.V.C.), which contributes to a vari- 
able extent to the leaf and fruit odors of numerous 
plants. Derived from the oxidative fragmentation of 
the plant fatty acids, linoleic and linolenic acids, the 
G.L.V.C. is composed of the six-carbon aldehydes: 
hexanal, (Z)-3-hexanal, and (E)-2-hexanal; and the 
six-carbon alcohols: hexan-l-ol, (Z)-3-hexen-l-ol, 
and (E)-2-hexen-l-ol (Visser et al., 1979; Buttery, 
1981). Qualitatively, the specific composition of the 
blend of leaf alcohols and aldehydes has been found 
to vary between plant species; while quantitatively, 
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the relative contribution of the G.L.V.C. to a plant 
odor ranges from minor to major for intact plant tis- 
sue, but is enhanced substantially when the plant tis- 
sue is damaged releasing oxidative enzymes (Visser 
et al., 1979; Buttery, 1981). 

Recently, Visser (1983, 1986) reviewed elec- 
trophysiological studies on plant-odor reception and 
found that components of the G.L.V.C. dominate the 
selectivity of populations of plant-odor receptors on 
adult antennae of the oligophagous insects tested. In 
addition, the antennae of the Mediterranean fruit 
fly, Ceratitis capitata (Wiedemann) have recently 
been found to also be selectively responsive to the 
green-leaf six-carbon alcohols and aldehydes over 
analogs of other chain-lengths (Light et aL, in press). 

The stimulatory potency of the "general green- 
leaf volatiles" is further explored here, testing the an- 
tennal olfactory receptivity of another tephritid spe- 
cies, the oriental fruit fly, Dacus dorsalis Hendel. D. 
dorsalis is a polyphagous (over 150 host plant spe- 
cies) frugivorous pest, which is sympatric and re- 
source competitive with C. capitata throughout 
much of their tropical and subtropical Pacific basin 
range (Bess, 1953; Christenson & Foote, 1960; 
Haramoto & Bess, 1970; Bateman, 1972; Wong et aL, 
1983, 1985). We recorded electroantennograms from 
both male and female laboratory-reared D. dorsalis 
in response to a spectrum of saturated and unsatu- 
rated aliphatic primary alcohols and aldehydes to 
determine the olfactory selectivity of their antennae. 

Materials and methods 

Insects. Pupae of D. dorsalis were obtained from a 
laboratory colony maintained at the USDA, Tropi- 
cal Fruit and Vegetable Research Laboratory, Hono- 
lulu, Hawaii. Upon their arrival, pupae were sexed 
and placed in separate cages. After eclosion, adult 
flies were provided sucrose cubes, hydrolyzed pro- 
tein and water until testing two to five days 
postemergence. 

Olfactory stimulL Table 1 lists the compounds test- 
ed, their supply sources and purities. The com- 
pounds were dissolved in spectrometric grade hexane 
(that was additionally distilled and treated with an 

antioxidant) at a rate of one part test compound and 
nine parts hexane solvent, forming 10~ volume per 
volume solutions. From these solutions, test car- 
tridges were produced for each compound by pipet- 
ting 1 ~tl aliquots onto separate 1 • 2 cm pieces of 
fluted, glass-fiber filter paper, which were then in- 
serted into individual Pasteur pipets. Before or dur- 
ing each experiment, new cartridges were loaded 
with compound, individually sealed in zip-lock plas- 
tic bags and placed in a freezer ( -4~  and then 
transferred to a fume hood just prior to testing. 

Electrophysiological recording technique. Elec- 
troantennogram (EAG) techniques used here are a 
modification of previous techniques utilizing glass 
capillary Ag-AgCI electrodes filled with insect saline 
(Schneider, 1957; Light, 1983; Light et aL, in press). 

Intact flies were immobilized in a Plexiglass block by 
a yoke. The recording electrode was inserted into the 
distal region of the terminal antennal segment or 
funiculus, while the indifferent electrode was posi- 
tioned into the hemocoel of the cranial activity. The 
signal was amplified 100X by a Grass P-16 microelec- 
trode amplifier and viewed on either an analog (Tek- 
tronix 5113) or digital (Nicolet 4094) storage oscillo- 
scope. EAG deflections were measured directly from 
the stored screen image or from either photographs 
(Tektronix C5-A camera, Polaroid-type 667 film) or 
digital graphs from an X-Y plotter (Hewlett Packard 
7475A). 

Odor delivery. The odor delivery system and stimu- 
lation technique were essentially the same as that 
described by Light (1983) and Light et aL (in press). 
In brief, a constant flow (1.0 liter/min) of charcoal- 
filtered and humidified compressed air was passed 
over the antennae through a disposable nozzle (auto- 
matic pipet tip, Centaur Chemical) positioned ca. 
1 cm from the antenna. When activated by a timing 
circuit, a three-way solenoid valve diverted the puri- 
fied air through the stimulus cartridge where 
evaporating volatiles were picked up and carried into 
the nozzle and then onto the antenna. Stimulus du- 
ration was 1.0 sec. The order of presentation of test 
compounds was randomly assigned. Because of the 
variation in volatility of test compounds, only rela- 
tive comparisons can be made between the odorous 
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Table 1. Source and purity o f  chemicals used in electrophysiological studies and their presence in a variety of  host fruits of  Dacus 
dorsalis. 

Compound  Chemical Presence in fruit of: 

Purity ( ~ 
Source b Citrus ~,d Guava d Papaya e Passion frmt d Peach d Plum 'l 

Aliphatic alcohols 

Methanol 100.0 A + + 

Ethanol 100.0 A + + 

Propan-l-ol 95.0 B + 

2-Propen-l-ol 99.0 C 

Butan-l-ol 100.0 D + 

(E)-2-Buten-l-ol 92.3 B 

3-Buten-l-ol 99.1 D 

Pentan-l-ol 99.5 D + + 

(E)-3-Penten-l-ol 97.0 C 

Hexan-l-ol 100.0 D + + 

(E)-2-Hexen-l-ol 95.9 D + 

(Z)-2-Hexen-l-ol 99.5 D 

(E)-3-Hexen-l-ol 100.0 D 

(Z)-3-Hexen-l-ol 99.9 D + + 

Heptan-l-ol 98.0 D + 

Octan-t-ol 100.0 D + + 

(E)-2-Octen-l-ol 92.0 C 

(E)-3-Octen-l-ol 84.7 C 

Nonan-l-ol 100.0 D + + 

Decan-l-ol 99.0 D + 

Undecan-l-ol 96.5 B + 

Dodecan-l-ol 96.9 F + 

Aliphanc aldehydes 

Propanal  54.0 B 

Butanal 67.0 B + + 

(E)-2-Butenal 93.9 E 

Pentanal  99.0 D + + 

Hexanal  98.3 D + + 

(E)-2-Hexenal 98.6 D + + 

Heptanal  98.1 D + 

Octanal 95.5 D + 

Nonanal  91.1 F + 

Decanal 97.9 D + 

Undecanal 91.0 D + 
10-Undecenal 85.0 D 

Dodecanal 89.5 G + 

+ + + + 

+ + + + 

+ + + 

+ + + 

+ + + + 

+ + + + 

+ + + 

+ + 

+ + + 

+ + + 

+ + + + 

+ 

+ + 

+ + 

+ 

+ + 

a Capdlary GLC analysis (12.5 m • 0.2 mm Methyl Silicone cross-linked column) at USDA-ARS-WRRC,  Albany, CA; b A, U.S. 

Industrial chemicals; B, Eas tman Kodak Co.; C, synthesized at USDA-ARS-WRRC,  Albany, CA; D, Aldrich Chemical Co.; E, Chem 

Service, Inc.; F, Fritzsche, Dodge and Olcott, Inc.; G, source presently unknown,  from file at USDA-ARS-WRRC,  Albany, CA; 

c Kefford and Chandler  (1970); d various references in Van Straten and Maarse (1983); e Flath and Forrey (1977). 

s t i m u l i .  A p e r i o d  o f  g r e a t e r  t h a n  9 0  s e c  o f  c l e a n  a i r  

b o t h  p r e c e d e d  a n d  f o l l o w e d  e a c h  s t i m u l a t i o n ,  w h i c h  

w a s  f o u n d  t o  b e  m o r e  t h a n  a d e q u a t e  f o r  c o m p l e t e  

r e c o v e r y .  

Exper imen ta l  procedure.  F o r  e a c h  s t i m u l u s ,  E A G s  

w e r e  r e c o r d e d  f r o m  a t  l e a s t  f i ve  f l i e s  o f  e a c h  sex .  

" C o n t r o l "  s t i m u l a t i o n s  ( u s i n g  f i l t e r  p a p e r s  e i t h e r  

u n t r e a t e d  o r  i m p r e g n a t e d  w i t h  I t A  o f  t h e  h e x a n e  s o l -  
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vent) and "standard" stimulations (using fresh car- 
tridges impregnated with 1 t~l of 1% hexane-l-ol) 
were interspersed ca. every fifth to tenth stimulation. 

EAGs to test compounds were evaluated by meas- 
uring the maximum amplitude of negative deflec- 
tion (-mV) elicited by a given stimulus, and then 
subtracting the amplitude of the response to the ac- 
companying solvent control. The millivolt responses 
to all compounds were converted to percentage 
values of the response to the accompanying 1% 
hexan-l-ol standard, as used in other EAG studies on 
insect olfaction (Dickens, 1984; Dickens & Boldt, 
1985; Light et al., in press). This normalization of 
each response to a percentage of standard response 
allowed for comparison of responses within and be- 
tween preparations (Payne, 1975). Also this proce- 
dure minimizes the observed variability in: 1) abso- 
lute responsiveness between preparations, 2) order 
of presentation of compounds and 3) the time de- 
pendent variability in antennal responsiveness 
(Light, 1983; Dickens, 1984). Mean responses were 
compared using and the nonparametric Mann- 
Whitney U test (Snedecor & Cochran, 1967). 

Results 

Mean EAG responses of female and male antennae 
to the hexan-l-ol standard were not significantly 
different (p = 0.11), (-1.58 mV (SE = 0.24 mV) and 
-1.25 mV (SE=0.11 mV) for five females and 
males, respectively). Furthermore, while slight varia- 
tion in sexual responsiveness to most of the other test 
odorants was observed, in response to only two com- 
pounds were significant differences in EAG ampli- 
tude found between the sexes. 

Saturated primary alcohols. For the series of satu- 
rated primary alcohols tested, the antennae of both 
male and female oriental fruit flies were most 
responsive to hexan-l-ol (Fig. 1). As chain-length of 
the saturated alcohols both increased and decreased 
from six-carbons, the antennal responsiveness stea- 
dily declined, forming a broad and steep bell-shaped 
response distribution. The only exception from this 
progressive decline in responsiveness was the signifi- 
cantly lower responsiveness to butan-l-ol relatively 
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to higher responsiveness to methanol, ethanol and 
propan-l-ol. 

Unsaturated primary alcohols. Antennal respon- 
siveness peaked at C 6 for the series of 
(E)-2-unsaturated primary alcohols tested (Fig. 2). 
However, for the limited series the (E)-3-en-l-ols 
tested, antennal responsiveness reached a plateau at 
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C 6 and C8 for males and C5, C6 and C8 for females. 
The only significant differences in antennal respon- 
siveness between the sexes observed in this study 
were the greater responses of  female than male an- 
tennae to (E)-2-buten-l-ol (p < 0.01) and 
(E)-3-buten-l-ol (p < 0.05). Comparing the EAGs 
between the unsaturated alcohols that varied only in 
position of  the trans double-bond, (E)-2-hexen-l-oI 
elicited significantly greater responses in both sexes 
(p < 0.02) than the (E)-3-hexen-l-ol isomer, as did 
(E)-2-buten-l-ol over its (E)-3-isomer for males 
(p < 0.01). There was no difference in response to the 
(E)-2- and (E)-3-octen-l-ol isomers. 

When both the (Z) and (E) geometric isomers of 
both hex-2-en-l-ol and hex-3-en-l-ol were tested, the 
naturally-occurring (E)-2- and (Z)-3-isomers elicit- 
ed, with one exception, only slightly, but not signifi- 
cantly greater, EAGs than their geometric or posi- 
tional isomers (Fig. 3). For both sexes, the one 
exception was the significantly greater (p < 0.04) 
EAGs to (E)-2-hexen-l-ol than to its geometric 

isomer, (Z)-2-hexen-l-ol. 
Only two of  ten unsaturated alcohols elicited sig- 

nificantly different EAGs from their saturated alco- 

hol analogs. Significantly greater (p < 0.03) EAGs 

were elicited by propan-l-ol than by 2-propen-l-ol 
for both sexes, and by (E)-2-buten-l-ol than by 
butan-l-ol for females. 

Saturated aldehydes. The antennae o f both male and 
female D. dorsalis were moderately responsive to the 
full-range of saturated aliphatic aldehydes tested 
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(Fig. 4). The antennal responsiveness to the alde- 
hyde series had a more gradual sloping distribution 
with a plateau between C6 and C9, and a maximum 
at C7. As carbon chain-length increased or 
decreased beyond C 6 - C  9, responsiveness did not 
diminish but remained at an intermediately high lev- 
el from C10 to C H and C 5 to C 3. 

Unsaturated aldehydes. EAGs for both sexes of D. 
dorsalis were significantly greater (p < 0.03) for 
both (E)-2-hexenal and 10-undecenal over their un- 
saturated aldehyde analogs, while butanal and 
(E)-2-butenal were equally stimulatory (Fig. 4). Fur- 
thermore, of all the compounds tested on antennae 
of D. dorsalis, (E)-2-hexenal and 10-undecenal elicit- 
ed the largest EAGs. 

Alcohol vs. aldehyde responsiveness. The type of 
functional group present on a particular chain- 
length molecule had a significant affect on antennal 
responsiveness. The aldehyde moiety elicited signifi- 
cantly greater (p < 0.02) EAGs than the alcohol 
functional group for carbon chain-lengths of four, 
and nine through eleven for both sexes ofD. dorsalis, 
and C12 for females. Conversely, only one alcohol 
exceeded its aldehyde analog, with pentan-l-ol elicit- 
ing greater EAGs than pentanal (p < 0.03) in male 
oriental fruit flies. 
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Discussion 

Effects on EAG responsiveness 

Sexuality. Among the 35 compounds tested, sexually 
dimorphic responses were found for only two com- 
pounds, (E)-2- and (E)-3-buten-l-ol, where in both 
cases female antennae were more responsive than 
male antennae. Conversely, the general uniformity 
between the sexes in EAG-plant volatile responsive- 
ness of  oriental fruit flies suggests a common eco- 
logical need for olfactory discrimination and assess- 

ment of host plants and/or  habitat by both sexes. 
Once arriving at a plant, males and females might 
utilize the perceived resource in either a similar man- 
ner, e.g. foraging for food (plant-sap, nectar, honey- 
dew, protein, etc.), or a dissimilar manner, e.g. as an 
aggregation or "calling" site for males or as an 
ovipositional site for females. 

In other tephritid species, sexual dimorphism in 
EAGs to plant volatiles has either not been found, 
as with Rhagoletispomonella (Fein et al., 1982) and 
Dacus oleae (Van der Pers et al., 1984) or is of a 
limited nature as found both here and with C. capita- 
ta (Light et al., in press). 

Carbon chain length. Oriental fruit fly antennae are 
selectively most responsive to six and seven carbon, 
and to a lesser extent five and eight carbon, saturated 
and unsaturated chain-lengths for the series of alco- 
hol and aldehyde functional groups tested. Though 
the full range of ca. C 2 to C12 alcohols and alde- 
hydes are frequently reported to be components of  
numerous host and non-host fruits (Van Straten & 

Maarse, 1983), it is the C 6 and C 7 compounds that 
elicit the greatest EAGs in D. dorsalis, Le. stimulate 
the greatest proportional number of  acceptors. 

Similar EAG selectivity findings have been recent- 
ly reported on a wide phylogenetic range of  insects 
(Visser, 1986). The most stimulatory chain-length of 
saturated primary alcohols found in EAG studies 
has also been C 6 for Leptinotarsa decemlineata 
(Visser, 1979), Rhynchaenus quercus (Kozlowski & 
Visser, 1981), Anthonomus grandis (Dickens, 1984), 
Sitobion avenae (Yan& Visser, 1982) and C. capitata 
(Light et aL, in press). Similarly, hexanal was the 
most potent of a series of saturated aldehydes tested 

on antennae of L. decemlineata (Visser, 1979), R. 
quercus (Kozlowski & Visser, 1981) and C. capitata 
(Light et al., in press). However, a majority of  the 
EAG-plant volatile studies have found that respon- 
siveness to aldehydes peaks at hepthanal, with a 
ranking for most species of C7 > C8 > C9 > C6 (for 
Diptera: C. capitata, D. oleae and Rhagoletis cerasi. 
Gu6rin et al., 1983a; Psila rosae, Gu6rin & St~idler, 
1982 and Gu6rin et al., 1983b; and Delia antigua, 
Gu6rin & St~idler, 1982; for Lepidoptera: 
Yponomeuta spp., Van der Pers, 1981; and for 
Coleoptera: A. grandis, Dickens, 1984; and Trirhab- 
da bacharides, Dickens & Boldt, 1985). 

Unsaturation. Studies of EAG response selectivity in 
insects have all found that responses to certain 
monoenic alcohols, aldehydes and acetates exceed 
those of  their saturated analogs (see above references 
and Visser, 1983 and 1986). Recent EAG experiments 
on medflies (Light et al., in press) concur with this 
finding. Oriental fruit flies were also found to have 
higher responsiveness to a few unsaturated over satu- 
rated aldehydes (i.e. (E)-2-hexanal and 

10-undecenol). However, oriental fruit flies have no 
significant differential responsiveness to the satura- 
tion or unsaturation of most alcohols tested. The 
only other exception reported has been the onion fly, 
D. antigua, which has a significantly greater re- 
sponse to hexan-l-ol than to various isomeric 
hexen-l-ols (Gu6rin & St~idler, 1982). 

Functional groups. For D. dorsalis antennae, alde- 
hydes either equal the potency (C 5-C8) or exceed 

the potency (C4, C9-C12) of alcohols of the same 
chain-length and saturation. The occurrence of 
greater (or statistically equal) responsiveness to alde- 
hydes over alcohols has been reported for other 
tephritids, C capitata (Light et al., in press; Gu6rin 
et al., 1983a), D. oleae and R. cerasi (Gu6rin et al., 
1983a); and similarly for other Diptera though the 
series of reported aldehydes and alcohols tested only 
ranged between C6 to C 9 (P. rosae, Gu6rin & Visser, 
1980; Gu6rin & St~.dler, 1982, and Gu6rin et al., 
1983b; and Delia brassicae, Gu6rin & St~idler, 1982). 
In the case of other insect species, where series of  al- 
cohols and aldehydes have been tested, EAG ampli- 
tudes have been selectively greatest for either alde- 



hydes (A. grandis, Dickens, 1984 and T. bacharides, 
Dickens & Boldt, 1985); or alcohols (D. antigua, 
Gu6rin & St~idler, 1982; L. decemHneata, Visser, 
1979; R. quercus, Kozlowski & Visser, 1981; and 
Adoxophyes orana and various Yponomeuta spe- 
cies, Van der Pers, 1981). 

Comparing the relative EAGs of the oriental fruit 
fly vs. the Mediterranean fruit fly, it appears that D. 
dorsalis antennae have a greater responsiveness than 
C. capitata antennae to both short-chain alcohols 
(ethanol and propan-l-ol) and aldehydes (propanal, 
butanal and pentanal), along with the longer chain- 
length undecanal. On the other hand, C. capitata an- 
tennae generally exceed D. dorsalis antennae in 
responsiveness to the (E)-2- and (E)-3-unsaturated 
alcohols tested, except for the hexen-l-ols. Presently 
it is unknown, and far too speculative without sup- 
porting behavioral experiments to state, whether 
such apparently minor differences in antennal 
responsiveness between these sympatric species 
could, for example, give D. dorsalis a resource com- 
petitive edge over C. capitata, as observed in com- 
petitive ecological displacement of C. capitata by D. 
dorsalis in the lower elevations of the Hawaiian is- 
lands (Bess, 1953; Haramoto & Bess, 1970; Vargas et 
al., 1983; Wong et al., 1983, 1985). 

Generalgreen-leafvolatiles. The fifteen compounds 
that evoke the greatest EAGs from D. dorsalis anten- 
nae are ranked in the following hierarchy: 
(E)-2-hexenal > (E)-2-hexen-l-ol _> 10-undecenal 
_ hexan-l-ol > (Z)-3-hexen-l-ol _> (Z)-2-hexen- 
1-oi _> heptan-l-ol = heptanal _> (E)-3-hexen-l-ol 

hexanal -~ (E)-3-octen-l-ol = (2)-octen-l-ol 
pentan-l-ol = octanal --- (E)-3-penten-l-ol. Compo- 
nents of the G.L.V.C. dominate this EAG 
responsiveness ranking (four of the top five com- 
pounds). Along with plant species-specific blends of 
important discriminatory "key compounds" (often 
terpenes and their analogs), the green-leaf volatiles 
have been shown to dominate the EAG responsive- 
ness of oligophagous insect antennae over aldehydes 
and alcohols with shorter or longer carbon chain- 
lengths (see for review, Visser, 1983, 1986; e.g.P, ro- 
sae, Gu6rin & Visser, 1980; D. antiqua and D. brassi- 
cae, Gu6rin & St~idler, 1982; Metasyrphus venablesi, 
Hood Henderson & Wellington, 1982; L. decem- 
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lineata, Visser, 1979; R. quercus, Kozlowski & Visser, 
1981; A. grandis, Dickens, 1984; T. bacharides, Dick- 
ens & Boldt, 1985; and Yponomeuta spp. and A. 
orana, Van der Pers, 1981). 

Thus, oriental fruit flies have antennae 
"selectively-tuned" for reception of the green-leaf 
C 6 alcohols and aldehydes, and thereby, have large 
populations of responsive acceptors, that propor- 
tionally may exceed the sensory endowment for 
reception of other compounds and semiochemicals 
(Jang and Light, unpubl.). It is now apparent that 
not only monophagous (e.g.T. bacharides, a weed 
bio-control candidate, Dickens & Boldt, 1985) and 
oligophagous insect species (see above references 
and Visser, 1983 & 1986), but also polyphagous in- 
sects, such as D. dorsalis, C. capitata (Light et al., 
in press) and Locusta migratoria (Visser, 1983), 
might have a considerable sensory capability for the 
selective reception of the constituents of the G.L.V.C. 

The plant volatiles that have been identified as 
kairomonal attractants to date (see Finch, 1980; 
Visser, 1986) are relatively host-species or host- 
genera unique "key" compounds that often surpass 
the green-leaf volatiles in eliciting the largest LAGs. 
Whether D. dorsalis or other tephritid fruit flies are 
attracted to constituents or blends of the general 
green-leaf odor is uncertain. However, other plant 
and fruit constituents are attractive to tephritids; e.g. 
the attraction of: D. dorsalis males to methyl eu- 
genol (Howlett, 1915; Steiner, 1952) and males or fe- 
males to 16 of 232 botanical extracts (Keiser et al., 
1975), C capitata males to ( +)-c~-copaene (Jacobson 
et al., 1984; Teranishi et al., 1986) and females to 61 
of 232 botanical extracts (Keiser et al., 1975), and R. 
pomonella to various apple esters (Prokopy et al., 
1973; Fein et al., 1982; Reissig et al., 1982). 

Although there is evidence that certain insect spe- 
cies discriminate in their behaviors between different 
green-odor blends (see Visser, 1986), it remains un- 
likely that the qualitative presence of "green-leaf 
volatiles" alone could as a class of plant compounds 
serve a herbivore in its discrimination of host from 
non-host plants because of the ubiquitous release of 
these catabolic products from plant parenchyma. On 
the other hand, the large sensory investment in 
reception of the "green-leaf volatiles" has probably 
been evolutionarily selected for (or not against) and 
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most likely remains adaptive in D. dorsalis, C. 
capitata and other insects. The reception of "green- 
leaf volatiles" by D. dorsalis and other tephritids 
may be fundamental to such short and/or long range 
appetitive behaviors that occur on foliage and fruits; 
such as foraging for water, food and shelter, and the 
establishment and subsequent attractiveness of male 
calling and courtship sites. It remains possible that 
the more universal plant olfactory cues, ke. the 
G.L.V.C., might influence or promote these dis- 
criminative searching behaviors, because oriental 
fruit flies are readily observed foraging on both host 
and non-host plants and trees (Christenson & Foote, 
1960; Wong et aL, 1985). The perception of the com- 
plex host plant odor, or specific constituents thereof, 
by the insect's central nervous system is believed to 
initiate and maintain various searching or foraging 
behaviors, but not to guide or direct those orienta- 
tions and taxes (Light, 1986). Visual optomotor 
anemotactic and/or phototelotactic orientation 
have been hypothesized to mechanistically guide 
these foraging behaviors in other tephritid species, 
e .g .R ,  cerasi (Levinson & Haisch, 1984), R. 
pomonella (Prokopy, 1986), and C. capitata (F6ron, 
1962; Nakagawa et al., 1978). 

Because of the selective receptivity to constituents 
of the G.L.V.C., we are presently exploring the in- 
fluence of both constituents and the entire and 
properly-proportioned blend of green-leaf volatiles 
on various foraging behaviors ofD. dorsalis and oth- 
er tropical tephritids. 

R~sum~ 

Electroantennogramrnes des rFponses de Dacus dor- 
salis ~ une gamme d'alcools et d'alddhydes de subs- 
tances volatiles de vdggtaux 

Des 61ectroantennogrammes (EAG) ont enregistr6 
les r6ponses, en 61evages de femelles et m~les vierges 
de Dacus dorsalis, h une gamme de cha~nes de carbo- 
nes de C1/t Cx2 satur6s et non-satur6s d'alcools ali- 
phatiques et d'ald6hydes, dont beaucoup sont con- 
nus comme substances volatiles des v6g6taux. 
Seulement 2 des 35 compos6s examin6s ont provo- 
qu6 des EAG significativement plus importants chez 
les femelles que chez les males. Pour les s6ries des 

deux groupes fonctionnels examin6s, les ald6hydes 
ont provoqu6 des r6ponses sup6rieures ou 6gales aux 
alcools. En g6n6ral, les r6ponses aux alcools non- 
satur6s n'6taient pas significativement diff6rentes 
des r6ponses aux alcools satur6s. Cependant, les 
ald6hydes non-satur6s, (E)-2-hex6nal et 
10-und6c6rial, ont induit des EAG de plus grande 
ampleur que leurs analogues satur6s. Les EAG 
6taient significativement les plus importants pour 
une chaTne de longueur particuli6re, la r6ponse aux 
alcools primaires cutminant en C6 et les ald6hydes 
en C7. Les alcools mono6niques (E)-2- culminaient 
en C6, tandis que les alcools (E)-3- 6taient 6tales 
entre C 5 et C 8. Les EAGles plus importants ont 6t~ 
obtenus pour tousles compos6s examin6s avec les 
alcools et ald6hydes en C6 qui appartiennent h 
'Todeur verte complexe" 6mise par beaucoup de 
plantes. Le b6n6flce adaptatif potentiel de la sensibi- 
lit6 s61ective ~ "l'odeur verte" des feuilles est exami- 
n6e en fonction du comportement de prospection de 
D. dorsalis. 
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